In-situ reflective high energy electron diffraction (RHEED) was employed to investigate the growth mode during the deposition. Before the deposition, a typical RHEED pattern of the cleaved muscovite substrate was recorded along the [100] and [010] crystal orientation as shown in fig. S1A-B . The image exhibits the strong Laue diffraction spots accompanied by an array of vertical straight streaks, indicating that the cleaved surface is nearly atomically smooth. Mica possesses a pseudo-hexagonal lattice on its layered plane (40, 41) and it displays similar RHEED patterns along [010] or [100] at 60˚ intervals in the azimuth rotation. When the deposition of CFO buffer layer terminates, the RHEED pattern of muscovite substrate is still maintained. The streak patterns of muscovite transforms to a combination of spot-like pattern (fig. S1C-F) with streaks after the deposition of SRO and PZT, indicating their layer-by-layer growth mode. The similar RHEED patterns of SRO and PZT could be obtained at 60˚intervals. The in-plane epitaxial relationship was obtained as: <100> muscovite||<11-2> SRO||<11-2> PZT and <010> muscovite||<0-11> SRO||<0-11> PZT, respectively. Local P-V loops were measured across the film in a 5 X 4 grid resulting in 20 data points as represented in fig. S2A . For measuring the change in local ferroelectricity in bent condition via PFM, the sample was placed on the homemade stage with one side of the sample fixed by an iron sheet and screws while the other side of the sample could be moved up or down by rotating the screw to change the height as shown in fig. S2B . Before the experiment, the two sides of the sample of length (W) were be adjusted to the same height (H). By changing the height, the radius of bending, R = ( 2 + 2 )/2H, was varied and the corresponding P-V loops were recorded. Due to space constraint, the PFM was scanned at the center and the change of coercive voltage is extracted from the measurement of P-V loops. The local coercive voltages of PZT/SRO/mica under compressive bending are as shown in Fig Figure S3B shows the temperature dependent capacitance and dielectric constant. The heterostructure retains its ferroelectric behavior even after 10 3 bending cycles at a bending radius of 5 mm irrespective of compressive or tensile strains. fig. S5 shows no observable P-E loops deviation before and after bending cycles validating PZT/micas excellent mechanical stability. For the sake of clarity, the P-E loops under different bending modes are displaced vertically. In an elastic and rigid system, the physical strain (42) S imposed in a thin film layer having a thickness tf located on the surface of a substrate having a thickness tS by bending the substrate into a radius R is given by = ( Figure S7A shows the Raman spectra of the heterostructure recorded at room temperature under various bending conditions. The Raman modes (E(2TO) and E+B1) of PZT/mica heterostructure as a function of inverse radius of bending(corresponding strains are marked on top axis) shown in fig. S7B remain unaltered within 1 cm -1 irrespective of the nature of strain. The strain imposed on the heterostructure depends on thin film-substrate interface, mechanical property of mica, its thickness and the radius of bending. The stress can be either accommodated by the slide between mica sheets or the weak van der Waals interaction at the film-substrate interface. Moreover, multi-domain nature of PZT can also accommodate such small strains.
